Temporal relation between onset of cell anoxia and ischemic contractile failure. Myocardial ischemia and left ventricular failure in the isolated, perfused rabbit heart.
Contractile dysfunction is characteristic of the acutely ischemic myocardium. This study was undertaken to assess the temporal relations between the onset of cell anoxia and ischemic contractile failure in isolated, isovolumetric contracting rabbit hearts. High speed epicardial fluorescence photography using reduced nicotinamide adenosine nucleotide (NADH) was used to identify areas of cell anoxia. The onset of ischemia was correlated with deterioration of pressure generation over the course of sequential 60 second coronary arterial occlusions. In the isovolumetric contracting rabbit heart, areas of ischemia were detected 2 seconds after coronary occlusion. Significant reduction in peak systolic pressure occurred at 6 seconds of ischemic time and pressure continued to decrease throughout the 60 second period of coronary occlusion. NADH accumulation indicates imbalance of myocardial oxygen supply and demand and the cessation of oxygen utilization by the mitochondria. The results of this study indicate that ischemia is detectable within 1 to 2 seconds after coronary occlusion and that ischemic ventricular dysfunction occurs several seconds thereafter. Myocardial oxygen reserve is negligible.